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DETAILED ACTION 

Specification 

1 . The abstract of the disclosure is objected to because it exceeds 1 50 words. 

Correction is required. See MPEP § 608.01(b). 

2. 

Claim Objections 

3. Claim 1 5 is objected to because of the following informalities: 

(1) Claim 15, line 2, the term "may be" should be changed to a definite term 
such as -is-. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 16-19 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claims 16, 17, 18, and 19 recite a "computer 
program" which does not impart functionality to a computer or computing device, and is 
thus considered nonfunctional descriptive material. Such nonfunctional descriptive 
material, in the absence of a functional interrelationship with a computer, does not 
constitute a statutory process, machine, manufacture or composition of matter and is 
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thus non-statutory per se. Thus, in the specification it is not clearly defined how the 
"program" is stored in a tangible medium paragraph [63]. Moreover, claims 16, 17, and 
19 define "computer executable instructions" that ties with the "computer program" 
which also encompasses non-statutory subject matter. Also, claim 18 define "a data 
carrier" that ties with the "computer program" which also encompasses non-statutory 
subject matter and therefore does not fall within one of the four statutory classes of § 
101. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-4, 10-12 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Schramm et al. (US Patent Number 5,768,307) in view of Krasny et 
al. (US Pub. 2003/0054845). 

Regarding claim 1 : 

As shown in figure 2, Schramm et al. discloses a signal processing apparatus operable 
to represent the effects on a received signal of a radio communications channel having 
L paths (figure 6), 
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• each path having an average attenuation and a pre-determined respective delay 
(figure 5, 54), 

• wherein the received signal includes a combination of correlated components (figure 
5) determined from an effect of pulse shaping filters on the received signal (column 
17, lines 62-67 & column 18 lines 1-5), 

• each correlated component having a correlation coefficient representing a 
correlation of the received signal component with respect to each of the other 
components (figure 5), 

• the signal processing apparatus comprising a plurality of signal simulators (figure 6), 
each simulator generating a signal component value proportional to a complex zero 
mean Gaussian random variable having a pre- determined variance (column 11, 
lines 55-59), and 

• a summer operable to sum the signal component values produced from each signal 
simulator, to form a representation of the signal received via the radio 
communications channel (figure 1, 6), 

Schramm et al. discloses all of the subject matter as described above except for 
specifically teaching the variance of each of the signal simulators is pre-determined by 
calculating the Eigen values of a matrix formed from the correlation coefficients and 
from a channel correlation matrix which includes the average attenuation of each of the 
L paths. 

However, Krasny et al., in the same field of endeavor, teaches the variance of 
each of the signal simulators is pre-determined by calculating the Eigen values of a 



Application/Control Number: 10/780,180 Page 5 

Art Unit: 2609 

matrix formed from the correlation coefficients and from a channel correlation matrix 
(paragraphs 0038 and 0039) which includes the average attenuation of each of the L 
paths (paragraphs 0026, lines 1-5). 

One of ordinary skill in the art would have clearly recognized that each received 
signal or sequence is N samples long and can be represented in a matrix form where 
the columns of the matrix are the signal vectors corresponding to each delayed 
multipath components of the received signal. In order to determine the variance of each 
received signal, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to calculate the Eigen values of a matrix which is formed from 
the correlation coefficients, and from a channel correlation as taught by Krasny et al. 
Calculating the Eigen values of a matrix, provides simpler calculation and less 
complicated simulation process. 

Regarding claim 2: 

Schramm et aL further discloses number of signal simulators is less than the 
number of paths L of the radio communications channel (figure 6, column 4, lines 40- 
44). 

Schramm et al. discloses all of the subject matter as described above except for 
specifically teaching the number of signal simulators being determined from the number 
of Eigen values above a pre-determined threshold, each Eigen value above the 
threshold forming the pre-determined variance for a corresponding signal simulator. 

However, Krasny et al., in the same field of endeavor, teaches the number of 
signal simulators being determined from the number of Eigen values above a pre- 
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determined threshold (number of multipath components is interpreted to be the number 
of signal simulators) (paragraphs 45 & 46), each Eigen value above the threshold 
forming the pre-determined variance for a corresponding signal simulator (number of 
multipath components is interpreted to be the number of signal simulators) (paragraphs 
45 & 46). 

One of ordinary skill in the art would have clearly recognized that each received 
signal or sequence is N samples long and can be represented in a matrix form where 
the columns of the matrix are the signal vectors corresponding to each delayed 
multipath components of the received signal. In order to determine the variance of each 
received signal, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to calculate the Eigen values of a matrix which is formed from 
the correlation coefficients, and from a channel correlation as taught by Krasny et al. 
Calculating the Eigen values of a matrix, provides simpler calculation and less 
complicated simulation process. 
Regarding claim 3: 

Schramm et aL further discloses correlated components from which the received 
signal is formed are representative of components formed from respective correlators of 
a rake receiver (figure 1, 1 & 4a ,4b), 

• the received signal being a spread spectrum signal (column 8, lines 23-26), 

• the correlation coefficients representing a correlation of the output signal of each 
correlator with respect to the output of the other correlators (figurel , 4 ,4b, column 
3, lines 18-22) 
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Regarding claim 4: 

Schramm et al. further discloses the signal component value produced by each 
signal simulator is formed from a squared magnitude (figure 3, 20-1) of the zero mean 
complex Gaussian random variable (column 1 1 , lines 55-59). 

Regarding claim 10: 

As shown in figure 2, Schramm et al. discloses a method of representing the 
effects of a radio communications channel having L paths on a received signal (figure 
6), 

• each path having an average attenuation and a pre-determined respective delay 
(figure 5, 54), 

• wherein the received signal includes a combination of correlated components (figure 
5) determined from an effect of pulse shaping filters on the received signal (column 
17, lines 62-67 & column 18 lines 1-5), 

• each correlated component having a correlation coefficient representing a 
correlation of the received signal component with respect to each of the other 
components (figure 5), 

• the method comprising generating a plurality of complex zero mean Gaussian 
random variables each having a pre-determined valiance (column 11, lines 55-59), 
and 

• summing the variables, to form a representation of the signal received via the radio 
communications channel (figure 1, 6). 
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Schramm et al. discloses all of the subject matter as described above except for 
specifically teaching the pre-determined variance of each variable is calculated from the 
Eigen values of a matrix formed from the correlation coefficients and from a channel 
correlation matrix which includes the average attenuation of each of the L paths. 

However, Krasny et al., in the same field of endeavor, teaches the pre- 
determined variance of each variable is calculated from the Eigen values of a matrix 
formed from the correlation coefficients and from a channel correlation matrix 
(paragraphs 0038 and 0039) which includes the average attenuation of each of the L 
paths (paragraphs 0026, lines 1-5). 

One of ordinary skill in the art would have clearly recognized that each received 
signal or sequence is N samples long and can be represented in a matrix form where 
the columns of the matrix are the signal vectors corresponding to each delayed 
multipath components of the received signal. In order to determine the variance of each 
received signal, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to calculate the Eigen values of a matrix which is formed from 
the correlation coefficients, and from a channel correlation as taught by Krasny et al. 
Calculating the Eigen values of a matrix, provides simpler calculation and less 
complicated simulation process. 

Regarding claim 11: 

Schramm et al. further discloses the number of complex zero mean Gaussian 
random variables is less than the number of paths L of the radio communications 
channel (figure 6, column 1 1 , lines 55-59). 
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Schramm et al. further discloses all of the subject matter as described above 
except for specifically teaching the number of variables being determined from the 
number of Eigen values which are above a pre-determined threshold, each Eigen value 
above the threshold forming the variance for a corresponding one of the Gaussian 
random variables. 

However, Krasny et al., in the same field of endeavor, the number of variables 
being determined from the number of Eigen values which are above a pre-determined 
threshold (number of multipath components is interpreted to be the number of variables) 
(paragraphs 45 & 46), each Eigen value above the threshold forming the variance for a 
corresponding one of the Gaussian random variables (paragraph 0026, lines 1-5). 

One of ordinary skill in the art would have clearly recognized that each received 
signal or sequence is N samples long and can be represented in a matrix form where 
the columns of the matrix are the signal vectors corresponding to each delayed 
multipath components of the received signal. In order to determine the variance of each 
received signal, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to calculate the Eigen values of a matrix which is formed from 
the correlation coefficients, and from a channel correlation as taught by Krasny et al. 
Calculating the Eigen values of a matrix, provides simpler calculation and less 
complicated simulation process. 

Regarding claim 12: 
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Schramm et al. further discloses forming a squared magnitude (figure 3, 20-1 ) of 
the zero mean complex Gaussian variable, before summing to form the representation 
of the received signal (figure 3, column 11, lines 55-59). 

Regarding claim 15: 
As shown in figure 2, Schramm et al. discloses a method of simulating a radio 
communications channel, comprising: 

• identifying a number of paths L via which a signal is received from the radio 
communications channel (figure 6), 

• determining an average attenuation and a pre-determined delay with respect to a 
first of the paths of a communicated radio signal for each of the paths (figure 5, 54), 

• determining a plurality of correlation (figure 5) coefficients from an effect of pulse 
shaping filters on the received signal (column 17, lines 62-67 & column 18 lines 1- 

5) , 

• a signal component value proportional to the complex zero mean Gaussian random 
variable having the calculated variance (column 11, lines 55-59), and 

• summing the signal component values produced for each path, to form a 
representation of a signal received via the radio communications channel (figure 1 , 

6) . 

Schramm et al. discloses all of the subject matter as described above except for 
specifically teaching forming a matrix from the correlation coefficients introduced by the 
pulse shaping filters and from a channel correlation matrix which includes the average 
attenuation of each of the L paths, for each of the paths of the radio channel, calculating 
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a variance of a complex zero mean complex Gaussian process from the Eigen values of 
the formed matrix, generating, for each path, to form a representation of a signal 
received via the radio communications channel. 

However, Krasny et al., in the same field of endeavor, teaches forming a matrix 
from the correlation coefficients introduced by the pulse shaping filters and from a 
channel correlation matrix which includes the average attenuation of each of the L paths 
(paragraph 0034), for each of the paths of the radio channel, calculating a variance of a 
complex zero mean complex Gaussian process from the Eigen values of the formed 
matrix, generating, for each path, to form a representation of a signal received via the 
radio communications channel (paragraphs 0026, lines 1-5). 

One of ordinary skill in the art would have clearly recognized that each received 
signal or sequence is N samples long and can be represented in a matrix form where 
the columns of the matrix are the signal vectors corresponding to each delayed 
multipath components of the received signal. In order to determine the variance of each 
received signal, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to calculate the Eigen values of a matrix which is formed from 
the correlation coefficients, and from a channel correlation as taught by Krasny et al. 
Calculating the Eigen values of a matrix, provides simpler calculation and less 
complicated simulation process. 
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Allowable Subject Matter 

7. Claims 5, 6, 7,8, 9, 13, and 14 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art of record, Schramm et al. does not teach or suggest each of 

the paths L of the multi-path channel / have parameters {^ t t,)o ^/ <l, where Zf is the 

average attenuation of path i having the delay t; with respect to a first of the paths, and 

the summer provides a representation of the received signal r for an input signal s 
represented by the equation: 

r = w here is the squared magnitude of the complex zero mean 

gausstan random variable produced by the i-th signal simulator, the gaussian random 
variable having the pre-determined variance calculated from the eigen values 

C/^)^ of the matrix formed matrix l(^) MJ<Ii J-dMftWcJ* where #y are their 
correlation coefficients, and Dkig^A,)^^ is the channel correlation matrix for 
independent paths. 

The prior art of record, Schramm also does not teach a channel simulator for 
representing a radio communications channel in accordance with a markov model, the 
channel simulator comprising a plurality of channel states representing the states of the 
radio communications channel, a transition between states being determined according 
to transition probabilities, wherein the transition probabilities are determined from the 
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effects of the radio communications channel represented by the signal processing 
apparatus. 

The prior art of record, Schramm also does not teach each of the paths L of the 

multi-path channel i have parameters (^.r,^ ^ , <L , where ^ is the average 
attenuation of path i having a delay t t with respect to a first of Hie paths, the summing 

producing the representation of the received signal r for an input signal s according to 
the equation: 

m * . 

r =<r XM wnere V\ fe squared magnitude of the i-th complex zero 

mean gausslan random variable, the gaussian random variable having the pre- 
determined variance ft calculated from the eigen values (ft) 9i[<L of the formed matrix 

kPv)<mj*M I' W/-oJ» where are the M correlation coefficients, and 

Diagfay^al channel correlation matrix for independent paths. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kabir A. Timory whose telephone number is (571 ) 270- 
1674. The examiner can normally be reached on Mon - Thu 6:30AM - 4:00PM & Fri 
6:30AM - 3:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571 ) 272-3036. The fax phone number for. 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Kabir A. Timory 
February 27, 2007 
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